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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a voltage change dv/dt 
produced in an inverter from directly igniting a semiconductor brake 
switch mistakenly and short-circuiting the inverter which is in 
operation. 

SOLUTION: When an inverter drive motor 10 which is driven by an AC 
power supply 1 , a rectifying circuit 3, a smoothing capacitor 6 and an 
inverter unit 7 is braked, a dynamic brake circuit ignites a 
semiconductor brake switch 14 and short circuits the feeder lines of 
the motor 10 and makes a brake resistor 15 absorb energy. A resistor 
20 of a high resistance is provided between the anode side of the 
smoothing capacitor 6 and the anode side of the semiconductor brake 
switch 14. A snubber capacitor 17 of a snubber circuit 18, connected 
in parallel to the semiconductor brake switch 14 is set so as to be 
charged via the resistor 20 of the high resistance before the inverter is 
operated. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dynamic brake circuit characterized by having the charge circuit which precedes driving said load in the 
dynamic brake circuit which has the series -connection circuit of the resistance which changes the electrical energy of a 
load into heat, and a solid-state-switching component, and a snubber circuit containing the capacitor by which parallel 
connection is earned out to this solid-state-switching component, and charges said capacitor beforehand. 
[Claim 2] The 1st rectification section which rectifies an alternating current, and the smooth section which carries out 
smooth [ of the output of this 1st rectification section ], The inverter section which switches the output of this smooth 
section by the 1st solid-state-switching component to desired timing, The 2nd rectification section which is semi- 
conductor inverter equipment which **** and rectifies the output of said inverter section further, The 1st resistance and 
the series connection circuit of the 2nd solid-state-switching component which are connected between the output 
terminals of this 2nd rectification section, In the inverter equipment which has the dynamic brake circuit which 
changes, and a snubber circuit containing the capacitor by which parallel connection is carried out to this 2nd solid - 
state-switching component since - Semi-conductor inverter equipment characterized by having the charge circuit 
which charges said capacitor beforehand before said inverter section starts inverter actuation. 

[Claim 3] Semi-conductor inverter equipment according to claim 2 with which said charge circuit is characterized by 
the 2nd resistance connected between the positive -electrode sides of said dynamic brake circuit the positive -electrode 
side of said smooth section, and being constituted by the 3rd switching element. 

[Claim 4] Semi-conductor inverter equipment according to claim 3 characterized by making the one section of said 1st 
solid-state-switching component serve a double purpose instead of said 3rd switching element. 
[Claim 5] Semiconductor inverter equipment according to claim 2 characterized by making said fly wheel diode serve 
a double purpose instead of the diode which constitutes one arm of said 2nd rectification section in the inverter 
equipment according to claim 2 which has the fly wheel diode by which antiparallel connection was carried out to said 
1 st solid-state-switching component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to malfunction prevention of the dynamic brake circuit of the motor 

driven with the inverter equipment which consisted of solid-state-switching components. 

[0002] 

[Description of the Prior Art] The method called the dynamic brake to which is made to suspend actuation of an 
inverter, short-circuits the power generated in the feeder of the motor which rotates by inertia with a breaking resistor, 
is made to consume as heat energy, is made to carry out energy absorption, and braking is applied in order to stop in an 
emergency the inverter drive motor represented by a permanent magnet type synchronous motor etc. is used. Drawing 5 
is the circuit diagram of the brake gear of the conventional inverter drive motor. In drawing, the end of the smooth 
resistor 27 is connected to the positive electrode 26 of the output of a bridge circuit which connected six diodes 25 to 
three-phase-circuit AC power supply, and the smoothing capacitor 29 is connected between the other end of this 
smooth resistor 27, and the negative electrode 28 of the output of a bridge circuit. 3 sets of groups which carried out 
two-piece series connection of the solid-state-switching components 30, such as a transistor and a thyristor, to 
juxtaposition are connected in this smoothing capacitor 29. It connects with the feeder 32 of a motor 31, and the middle 
node of this solid-state-switching component 30 drives a motor 3 1 with the phase according to the switching timing of 
the solid-state-switching component 30. On the other hand, in order to apply braking to this motor 3 1, the series circuit 
of the thyristor 34 and breaking resistor 35 which are the three -phase-circuit bridge rectifier circuit of the diode 33 - 
connected to the feeder 32 and a semi-conductor braking switch is prepared. The snubber circuit which carried out the 
series connection of the snubber resistor 36 and the snubber capacitor 37 is connected to this thyristor 34 and 
juxtaposition. In drawing, a bias capacitor and 41 are bias resistors and the photo coupler to which the current-limiting 
resistor for ignition and 39 change from a photodiode and a photo thyristor in 38, and 40 all constitute the ignition 
control circuit of a thyristor 34. If one photodiode of a photo coupler 39 is made to emit light while stopping the flow 
of the solid-state-switching component 30 and stopping the electric supply to a motor 3 1 and a photo thyristor is made 
to ignite in electric insulation, in order to cany out the emergency stop of the motor 3 1 , since a signal will be impressed 
to the gate of a thyristor 34 in equipment such conventionally, a thyristor 34 ignites and flows. The electrical and 
electric equipment which was generated from the motor 31 by this and sent to the feeder 32 flows^with diode 33, a 
thyristor 34, a breaking resistor 35, diode 33, and a feeder 32, and exoergic absorption is carried out with a breaking 
resistor 35. A motor 3 1 will be quickly braked by this. However, it set to equipment conventionally, in the switching 
operation of the solid-state -switching component 30 at the time of inverter operation, when electrical-potential- 
difference rate-of-change dv/dt was too large, the rise rate of critical off -state voltage of a thyristor might be exceeded, 
the break through of the photo thyristor and thyristor 34 of a photo coupler 39 might be carried out, and between 
inverter outputs: (i.e., between feeders 32) might be connected with not requiring braking too hastily. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, conventionally, according to equipment, big 
electrical-potential-difference change dv/dt might be produced by actuation of the solid-state-switching component of 
an inverter, the break through of the semi -conductor braking switch might be carried out by impression of the big 
electrical -potential-difference change dv/dt, and between inverter output lines might be short-circuited. In order to 
prevent this, capacity of a snubber circuit had to be made into sufficient thing to control electrical-potential-difference 
change dv/dt, and the sufficiently big semi-conductor braking switch of the rise rate of critical off-state voltage had to 
be chosen. For this reason, the circuit was enlarged and complicated and there was un -arranging [ that components cost 
went up ]. Then; this invention aims at offering the brake gear of the safe inverter drive motor with which electrical- 
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potential-difference change dv/dt produced by actuation of the solid-state -switching component of an inverter is not 

impressed to a direct semi-conductor braking switch. 

[0004] 

[Means for Solving the Problem] It is characterized by having the charge circuit which precedes driving said load and 
charges said capacitor beforehand in the dynamic brake circuit which has the series -connection circuit of the resistance 
which changes the electrical energy of a load into heat, and a solid-state-switching component, and a snubber circuit 
containing the capacitor by which parallel connection is carried out to this solid-state-switching component according 
to invention according to claim 1, in order to attain the above -mentioned purpose. Moreover, the 1st rectification 
section which rectifies an alternating current according to invention according to claim 2, The smooth section which 
carries out smooth [ of the output of this 1st rectification section ], and the inverter section which switches the output of 
this smooth section by the 1st solid-state-switching component to desired timing, The 2nd rectification section which is 
semi-conductorinverter equipment which **** and rectifies the output of said inverter section further, The 1st 
resistance and the series connection circuit of the 2nd solid-state-switching component which are connected between 
the output terminals of this 2nd rectification section, In the inverter equipment which has the dynamic brake circuit 
which changes, :and a snubber circuit containing the capacitor by which parallel connection is carried out to this 2nd 
solid-state-switching component since - Before said inverter section starts inverter actuation, it is characterized by 
having the charge circuit which charges said capacitor beforehand. Furthermore, according to invention according to 
claim 3, said charge circuit is characterized by the 2nd resistance connected between the positive -electrode sides of said 
dynamic brake circuit the positive -electrode side of said smooth section, and being constituted by the 3rd switching 
element. Moreover, according to invention according to claim 4, it is characterized by making the one section of said 
1st solid-state-switching component serve a double purpose instead of said 3rd switching element. And according to 
invention according to claim 5, in the inverter equipment according to claim 2 which has the fly wheel diode by which 
antiparallel connection was earned out to said 1st solid-state-switching component, it is characterized by making said 
fly wheel diode serve a double purpose instead of the diode which constitutes one arm of said 2nd rectification section. 
[0005] 

[Embodiment of the Invention] Next, drawing 1 - drawing 4 explain the gestalt of implementation of this invention to a 
detail further. Each of drawing 1 - drawing 4 is the circuit diagrams showing the example which prepared the charge 
circuit which charges the snubber capacitor 17 of a snubber circuit 18. In drawing 1 , the positive electrode and 
negative electrode of a smoothing capacitor 6 are connected to the positive electrode 4 and negative electrode 5 of an 
output of abridge circuit 3 which connected six diodes 2 to three-phase-circuit AC power supply 1 . 3 sets of groups 
which earned out the two-piece series connection of the solid-state-switching components 7, such as a thyristor and a 
transistor, to this smoothing capacitor 6 at juxtaposition are connected, and the inverter section is formed. A fly wheel 
diode 8 is reverse-connected to each solid-state-switching component 7, respectively, the middle node 9 of the solid - 
state-switching component 7 is made with the outputting point of each phase, and the feeder 1 1 of each phase of a 
motor 10 is connected. Phase control etc. is made in the property [ motor / 10 ] according to the switching timing of the 
solid-state-switching component 7. In order to apply braking to this motor 10, the dynamic brake circuit which canned 
out the series connection of the three-phase-circuit bridge circuit 13 of the diode 12 connected to the feeder 1 1, the 
thyristor 14 which is a semi-conductor braking switch, and the dynamic braking resistor 15 is prepared. Moreover, the 
snubber circuit 1 8 which earned out the series connection of the snubber resistor 16 and the snubber capacitor 17 to the 
thyristor 14 at juxtaposition is connected. The gate circuit which used the pulse transformer 19 is connected to the gate 
electrode of a thyristor 14. And between the positive-electrode sides of the positive-electrode side of a thyristor 14, and 
a smoothing capacitor 6, the charge circuit 21 which consists of a charge resistor 20 of high resistance by this invention 
is connected. What is necessary is just to ignite which solid-state-switching component 7 of the negative side arm of 
the inverter section in the above circuit, when charging the snubber capacitor 17 in advance of operation of the inverter 
section now. If it does so, the charge circuit which the negative electrode of the negative side arm diode -> feeder 1 1 - > 
solid-state-switching component 7 -> smoothing capacitor 6 of the snubber resistor 16 -> snubber capacitor 17 -> 
dynamic-braking -resistor 1 5 -> three-phase-circuit bridge circuit 13 of the charge resistor 20 -> snubber circuit 18 of 
the positive-electrode -> charge circuit 21 of a smoothing capacitor 6 closed will be formed, and charge of a smoothing 
capacitor 6 will ibe charged by the snubber capacitor 17. The electrical potential difference of the both ends of the 
snubber capacitor 17 after charge termination, i.e., the electrical potential difference of the both ends of a thyristor 14, 
becomes equal to the electrical potential difference of a smoothing capacitor 6. Charge time constant [ in this case ] tau 
(t) becomes a formula (1). 
tau (t) = (R 1 5+R1 6+R20) / C 1 7 ( 1) 
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Thus, according to this invention, where rapid electrical-potential- difference rate-of-change dv/dt is controlled with the 
time constant of the big charge resistor 20 of resistance, and the snubber capacitor 17, the snubber capacitor 17 is 
charged. Since the same electrical potential difference as the smoothing capacitor 6 which is the input of the inverter 
section is already charged by the snubber capacitor 17 even if it starts inverter actuation after the snubber capacitor 17 
is charged Since dv/dt by switching of the transistor which constitutes the inverter section is not impressed to the 
thyristor 14 which functions as a switch of a dynamic brake circuit at all, the break through of a thyristor 14 is 
prevented. Moreover, the need of using the thyristor 14 for carrying out break-through prevention as an object with a 
big dv/dt tolerated dose is also lost, and a snubber circuit 18 can also be simplified to what has a small capacity. 
Although the thyristor was used with the gestalt of operation of this invention as a switching element of a dynamic 
brake circuit, it may not be limited to a thyristor and a mechanical switch (for example, relay) may be used not to 
mention solid-state-switching components, such as a triac and a transistor. Furthermore, the approach pour the pulse 
transformer other than a photo coupler, and they pour a current to a ** relay coil is sufficient as the drive approaches, 
such as these solid-state-switching components. As long as the resistor on a charge circuit is in this circuit, it may be 
anywhere, and by the current control by the charge means, as long as the charging time can be adjusted, this resistor 
may not exist. Moreover, although it is made to make it serve a double purpose with the transistor (the 1st solid -state- 
switching component) of the inverter section as a switch for closing motion of a charge circuit with the gestalt of 
operation of this invention, of course, the 3rd switching element only for [ a charge circuit ] closing motion may be 
prepared outside independently. 

[0006] Drawing 2 shows the example at the time of changing the gate circuit of the example shown in drawing 1 . In 
drawing 2 , the positive electrode and negative electrode of a smoothing capacitor 6 are connected to the positive 
electrode 4 and negative electrode 5 of an output of a bridge circuit 3 which connected six diodes 2 to three -phase- 
circuit AC power supply 1 . 3 sets of groups which carried out the two -piece series connection of the solid-state- 
switching component 7 to this smoothing capacitor 6 at juxtaposition are connected, and the inverter section is formed. 
The flywheel diode 8 is connected to each solid-state-switching component 7, respectively, the middle node 9 of the 
solid-state-switehingicomponent 7 is made with the outputting point of each phase, and the feeder 1 1 of each phase of a 
motor 10 is connected. Phase control etc. is made in the property [ motor / 10 ] according to the switching timing of the 
solid-state-switching component 7. In order to apply braking to this motor 10, the dynamic brake circuit which canned 
out the series connection of the three-phase-circuit bridge circuit 13, the thyristor 14, and dynamic braking resistor 15 
of the diode 12 connected to the feeder 1 1 is prepared. The snubber circuit 18 which earned out the series connection of 
the snubber resistor 16 and the snubber capacitor 17 to the thyristor 14 at juxtaposition is connected. The gate circuit 
using the photo [coupler 22 which consists of the pair of a photo transistor and a photo thyristor is connected to the gate 
electrode of a thyristor 14. The reason using a photo coupler 22 is for once transposing the signal by the side of a low- 
pressure ignition power source and a high-pressure thyristor to light, and performing electric insulation. And between 
the positive-electrode sides of the positive-electrode side of a thyristor 14, and a smoothing capacitor 6, the charge 
circuit 21 which consists of a charge resistor 20 of high resistance concerning this invention is connected. By this, the 
snubber capacitor 17 is always beforehand charged at the time of actuation of the inverter section/What is necessary is 
just to ignite which solid-state-switching component 7 of the negative side arm of the inverter section in the above 
circuit, when charging the snubber capacitor 17 in advance of operation of the inverter section now. If it does so, the 
charge circuit which the negative electrode of the negative side arm diode -> feeder 1 1 -> solid-state-switching 
component 7 ->! smoothing capacitor 6 of the snubber resistor 16 -> snubber capacitor 17 -> dynamic-braking -resistor 
1 5 -> three-phase-circuit bridge circuit 1 3 of the charge resistor 20 -> snubber circuit 1 8 of the positive-electrode - > 
charge circuit 21 of a smoothing capacitor 6 closed will be formed, and charge of a smoothing capacitor 6 will be 
charged by the snubber capacitor 17. The electrical potential difference of the both ends of the snubber capacitor 17 
after charge termination, i.e., the electrical potential difference of the both ends of a thyristor 14, becomes equal to the 
electrical potential difference of a smoothing capacitor 6. Thus, according to constituted this invention, where rapid 
electrical-potential-difference rate-of-change dv/dt is controlled with the time constant of the big charge resistor 20 of 
resistance, and the snubber capacitor 17, the snubber capacitor 17 is charged. Since the same electrical potential 
difference as the smoothing capacitor 6 which is the input of the inverter section is already charged by the snubber 
capacitor 17 even if it starts inverter actuation after the snubber capacitor 17 is charged Since dv/dt by switching of the 
transistor which constitutes the inverter section is not impressed to the thyristor 14 and photo thyristor 22 which 
function as a switch of a dynamic brake circuit at all, the break through of a thyristor 14 and a photo thyristor 22 is 
prevented. Moreover, the need of using the thyristor 14 and photo thyristor 22 for carrying out break-through 
prevention as an object with a big dv/dt tolerated dose is also lost, and a snubber circuit 1 8 can also be simplified to 



http: //www4 . ipdl .ncipi . go.jp/cgi -bin/tran_web_cgi__ejj e 



1/10/05 



Page 4 of 4 



what has a small capacity. 

[0007] Drawing. 3 shows the circuit of the gestalt which shared the component of a dynamic -braking circuit, and the 
component of the energy -absorbing circuit of a motor feeder. In drawing 3 , the positive electrode and negative 
electrode of a smoothing capacitor 6 are connected to the positive electrode 4 and negative electrode 5 of an output of a 
bridge circuit 3 which connected six diodes 2 to three-phase-circuit AC power supply 1. Connect 3 sets of groups 
which earned out the two-piece series connection of the solid-state-switching components 7, such as a transistor, to this 
smoothing capacitor 6 at juxtaposition, and the inverter section is formed. About the point of reverse -connecting the 
flywheel diode 8 to each solid-state -switching component 7, respectively, making the middle node 9 of the solid-state- 
switching component 7 into the outputting point of each phase, and connecting the feeder 1 1 of each phase of a motor 
10, it is the same as the case of drawing 1 and drawing 2 . The charge resistor 20 by which an end is connected to the 
positive-electrode side of a smoothing capacitor 6 in the case of this example, The thyristor 14 bywhich a positive - 
electrode side is connected to the other end of this charge resistor 20, The breaking resistor 15 by which an end is 
connected to the cathode side of this thyristor 14, A positive-electrode side is connected to the other end of this 
breaking resistor 15, it has three diodes 23 by which a cathode side is connected to the feeder 1 1 of each phase of said 
motor, and the gate circuit which used the pulse transformer 19 is connected to the gate electrode of a thyristor 14. In 
this circuit when a motor 10 needs to be braked If the gate circuit of a thyristor 14 is made to turn on after stopping 
ignition of the solid-state-switching component 7 of the inverter section and suspending inverter actuation, since a 
thyristor 14 will flow, The circuit of the feeder 1 1 -> middle node 9 -> flywheel diode 8 -> charge resistor 20 -> 
thyristor 14 -> breaking resistor 15 -> diode 23 -> feeder 1 1 is formed, a breaking resistor 15 generates heat, energy 
absorption is carried out and brakes are applied to a motor 10. Thus, according to the gestalt of this operation, since the 
flywheel diode $ of the 1st solid-state-switching component 7 of a positive -electrode side arm was made to substitute 
for the diode group 12 of the positive -electrode side arm of the 2nd rectification section 13 of drawing 1 , it will 
contribute to a miniaturization and low cost-ization. While the snubber capacitor 17 is always charged and this circuit 
also controls dv/dt of the inverter section through the charge resistor 20 as said explanation, in order that diode 23 may 
prevent direct penetration of dv/dt from the inverter section, it stops moreover, producing the defect short circuit by the 
dynamic brake circuit during inverter actuation. 

[0008] Drawing 4 is replaced with the circuit which used the pulse transformer 19 as a gate circuit of the thyristor 14 of 
the circuit of drawing 3 , the example using the photo coupler 22 which consists of a photodiode and a photo thyristor 
is shown, since others are the same, the same sign is given to the same part and explanation is omitted. 
[0009] 

[Effect of the Invention] According to this invention, at as mentioned above, the time of braking of the inverter drive 
motor driven with the switching output of a current which rectified the alternating current and carried out smooth with 
the smoothing capacitor To the brake gear of the inverter drive motor which ignites a semi -conductor braking switch, 
short-circuits between the feeders of said motor, and absorbs energy with adynamic braking resistor By having 
prepared the charge circuit which always charges a snubber capacitor between the positive -electrode sides of a semi- 
conductor braking switch the positive-electrode side of a smoothing capacitor It is lost that electrical-potential- 
difference change dv/dt of the inverter section is impressed to a semi-conductor braking switch, and malfunction of a 
semi-conductor ibraking switch can be prevented. Therefore, a snubber circuit can be simplified, and since components 
with a low dv/dt tolerated dose can be used, price reduction of equipment can be aimed at. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] It is characterized by having the charge circuit which precedes driving said load and 
charges said capacitor beforehand in the dynamic brake circuit which has the series -connection circuit of the resistance 
which changes the electrical energy of a load into heat, and a solid-state-switching component, and a snubber circuit 
containing the capacitor by which parallel connection is carried out to this solid-state-switching component according 
to invention according to claim 1 , in order to attain the above -mentioned purpose. Moreover, the 1 st rectification 
section which rectifies an alternating current according to invention according to claim 2, The smooth section which 
carries out smooth [ of the output of this 1st rectification section ], and the inverter section which switches the output of 
this smooth section by the 1st solid-state-switching component to desired timing, The 2nd rectification section which is 
semi-conductorinverter equipment which **** and rectifies the output of said inverter section further, The 1st 
resistance and the series connection circuit of the 2nd solid-state-switching component which are connected between 
the output terminals of this 2nd rectification section, In the inverter equipment which has the dynamic brake circuit 
which changes, and a snubber circuit containing the capacitor by which parallel connection is earned out to this 2nd 
solid-state-switching component since - Before said inverter section starts inverter actuation, it is characterized by 
having the charge circuit which charges said capacitor beforehand. Furthermore, according to invention according to 
claim 3, said charge circuit is characterized by the 2nd resistance connected between the positive -electrode sides of said 
dynamic brake circuit the positive-electrode side of said smooth section, and being constituted bythe 3rd switching, 
element. Moreover, according to invention according to claim 4, it is characterized by making the one section of said 
1st solid-state-switching component serve a double purpose instead of said 3rd switching element. And according to 
invention according to claim 5, in the inverter equipment according to claim 2 which has the fly wheel diode by which 
antiparallel connection was carried out to said 1st solid-state-switching component, it is characterized by making said 
fly wheel diode serve a double puipose instead of the diode which constitutes one aim of said 2nd rectification section. 
[0005] 

[Embodiment of the Invention] Next, drawing 1 - drawing 4 explain the gestalt of implementation of this invention to a 
detail further. Each of drawing 1 - drawing 4 is the circuit diagrams showing the example which prepared the charge 
circuit which charges the snubber capacitor 17 of a snubber circuit 18. In drawing 1 , the positive electrode and 
negative electrode of a smoothing capacitor 6 are connected to the positive electrode 4 and negative electrode 5 of an 
output of a bridge circuit 3 which connected six diodes 2 to three -phase-circuit AC power supply ; 1 . 3 sets of groups 
which earned out the two-piece series connection of the solid-state-switching components 7, such as a thyristor and a 
transistor, to this smoothing capacitor 6 at juxtaposition are connected, and the inverter section is formed. A fly wheel 
diode 8 is reverse-connected to each solid-state-switching component 7, respectively, the middle node 9 of the solid - 
state-switching component 7 is made with the outputting point of each phase, and the feeder 1 1 of each phase of a 
motor 10 is connected. Phase control etc. is made in the property [ motor / 10 ] according to the switching timing of the 
solid-state-switching component 7. In order to apply braking to this motor 10, the dynamic brake circuit which canned 
out the series connection of the three-phase-circuit bridge circuit 13 of the diode 12 connected to the feeder 1 1, the 
thyristor 14 which is a semi-conductor braking switch, and the dynamic braking resistor 1 5 is prepared. Moreover, the 
snubber circuit 18 which earned out the series connection of the snubber resistor 16 and the snubber capacitor 17 to the 
thyristor 14 at juxtaposition is connected. The gate circuit which used the pulse transformer 19 is connected to the gate 
electrode of a thyristor 14. And between the positive-electrode sides of the positive-electrode side of a thyristor 14, and 
a smoothing capacitor 6, the charge circuit 21 which consists of a charge resistor 20 of high resistance by this invention 
is connected. What is necessary is just to ignite which solid-state-switching component 7 of the negative side arm of 
the inverter section in the above circuit, when charging the snubber capacitor 17 in advance of operation of the inverter 
section now. If it does so, the charge circuit which the negative electrode of the negative side aim diode -> feeder 1 1 - > 
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solid-state-switching component 7 -> smoothing capacitor 6 of the snubber resistor 16 -> snubber capacitor 17 -> 
dynamic-braking-resistor 15 -> three-phase-circuit bridge circuit 13 of the charge resistor 20 -> snubber circuit 18 of 
the positive-electrode -> charge circuit 21 of a smoothing capacitor 6 closed will be formed, and charge of a smoothing 
capacitor 6 will -be charged by the snubber capacitor 17. The electrical potential difference of the both ends of the 
snubber capacitor 17 after charge termination, i.e., the electrical potential difference of the both ends of a thyristor 14, 
becomes equal to the electrical potential difference of a smoothing capacitor 6. Charge time constant [ in this case ] tau 
(t) becomes a formula (1). 
tau (t) = (R15+R16+R20) / C17 (1) 

Thus, according to this invention, where rapid electrical-potential- difference rate-of-change dv/dt is controlled with the 
time constant of the big charge resistor 20 of resistance, and the snubber capacitor 17, the snubber capacitor 17 is 
charged. Since the same electrical potential difference as the smoothing capacitor 6 which is the input of the inverter 
section is already charged by the snubber capacitor 1 7 even if it starts inverter actuation after the snubber capacitor 1 7 
is charged Since dv/dt by switching of the transistor which constitutes the inverter section is not impressed to the 
thyristor 1 4 which functions as a switch of a dynamic brake circuit at all, the break through of a thyristor 1 4 is 
prevented. Moreover, the need of using the thyristor 14 for carrying out break-through prevention as an object with a 
big dv/dt tolerated dose is also lost, and a snubber circuit 18 can also be simplified to what has a small capacity. 
Although the thyristor was used with the gestalt of operation of this invention as a switching element of a dynamic 
brake circuit, it may not be limited to a thyristor and a mechanical switch (for example, relay) may be used not to 
mention solid-state-switching components, such as a triac and a transistor. Furthermore, the approach pour the pulse 
transformer other than a photo coupler, and they pour a current to a ** relay coil is sufficient as the drive approaches, 
such as these solid-state-switching components. As long as the resistor on a charge circuit is in this circuit, it may be 
anywhere, and by the current control by the charge means, as long as the charging time can be adjusted, this resistor 
may not exist. Moreover, although it is made to make it serve a double purpose with the transistor (the 1st solid -state- 
switching component) of the inverter section as a switch for closing motion of a charge circuit with the gestalt of 
operation of this invention, of course, the 3rd switching element only for [ a charge circuit ] closing motion may be 
prepared outside independently. 

[0006] Drawing 2 shows the example at the time of changing the gate circuit of the example shown in drawing 1 . In 
drawing 2 , the positive electrode and negative electrode of a smoothing capacitor 6 are connected to the positive 
electrode 4 and negative electrode 5 of an output of a bridge circuit 3 which connected six diodes 2 to three -phase- 
circuit AC power supply 1 . 3 sets of groups which carried out the two -piece series connection of the solid-state- 
switching component 7 to this smoothing capacitor 6 at juxtaposition are connected, and the inverter section is formed. 
The flywheel dibde 8 is connected to each solid-state-switching component 7, respectively, the middle node 9 of the 
solid-state-switching component 7 is made with the outputting point of each phase, and the feeder 1 1 of each phase of a 
motor 10 is connected. Phase control etc. is made in the property [ motor / 10 ] according to the switching timing of the 
solid-state-switching component 7. In order to apply braking to this motor 10, the dynamic brake circuit which canned 
out the series connection of the three-phase-circuit bridge circuit 13, the thyristor 14, and dynamic braking resistor 15 
of the diode 12 connected to the feeder 1 1 is prepared. The snubber circuit 18 which carried out the series connection of 
the snubber resistor 16 and the snubber capacitor 17 to the thyristor 14 at juxtaposition is connected. The gate circuit 
using the photo jcoupler 22 which consists of the pair of a photo transistor and a photo thyristor is connected to the gate 
electrode of a thyristor 14. The reason using a photo coupler 22 is for once transposing the signal by the side of a low- 
pressure ignition power source and a high-pressure thyristor to light, and performing electric insulation. And between 
the positive-electrode sides of the positive-electrode side of a thyristor 14, and a smoothing capacitor 6, the charge 
circuit 21 which consists of a charge resistor 20 of high resistance concerning this invention is connected. By this, the 
snubber capacitor 17 is always beforehand charged at the time of actuation of the inverter section.: What is necessary is 
just to ignite which solid-state-switching component 7 of the negative side arm of the inverter section in the above 
circuit, when charging the snubber capacitor 17 in advance of operation of the inverter section now. If it does so, the 
charge circuit which the negative electrode of the negative side arm diode -> feeder 1 1 -> solid-state-switching 
component 7 ->; smoothing capacitor 6 of the snubber resistor 16 -> snubber capacitor 17 -> dynamic-braking -resistor 
1 5 -> three-phase-circuit bridge circuit 13 of the charge resistor 20 -> snubber circuit 18 of the positive-electrode - > 
charge circuit 21 of a smoothing capacitor 6 closed will be formed, and charge of a smoothing capacitor 6 will be 
charged by the snubber capacitor 17. The electrical potential difference of the both ends of the snubber capacitor 17 
after charge termination, i.e., the electrical potential difference of the both ends of a thyristor 14, becomes equal to the 
electrical potential difference of a smoothing capacitor 6. Thus, according to constituted this invention, where rapid 
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electrical-potential-difference rate-of-change dv/dt is controlled with the time constant of the big charge resistor 20 of 
resistance, and the snubber capacitor 17, the snubber capacitor 17 is charged. Since the same electrical potential 
difference as the smoothing capacitor 6 which is the input of the inverter section is already charged by the snubber 
capacitor 17 even if it starts inverter actuation after the snubber capacitor 17 is charged Since dv/dt by switching of the 
transistor which constitutes the inverter section is not impressed to the thyristor 14 and photo thyristor 22 which 
function as a switch of a dynamic brake circuit at all, the break through of a thyristor 14 and a photo thyristor 22 is 
prevented. Moreover, the need of using the thyristor 14 and photo thyristor 22 for carrying out break-through 
prevention as an object with a big dv/dt tolerated dose is also lost, and a snubber circuit 1 8 can also be simplified to 
what has a small capacity. 

[0007] Drawing 3 shows the circuit of the gestalt which shared the component of a dynamic -braking circuit, and the 
component of the energy -absorbing circuit of a motor feeder. In drawing 3 , the positive electrode and negative 
electrode of a smoothing capacitor 6 are connected to the positive electrode 4 and negative electrode 5 of an output of a 
bridge circuit 3 which connected six diodes 2 to three-phase-circuit AC power supply 1. Connect 3 sets of groups 
which earned out the two-piece series connection of the solid-state-switching components 7, such as a transistor, to this 
smoothing capacitor 6 at juxtaposition, and the inverter section is formed. About the point of reverse -connecting the 
flywheel diode 8 to each solid-state -switching component 7, respectively, making the middle node 9 of the solid-state- 
switching component 7 into the outputting point of each phase, and connecting the feeder 1 1 of each phase of a motor 
10, it is the same as the case of drawing 1 and drawing 2 . The charge resistor 20 by which an end is connected to the 
positive-electrode side of a smoothing capacitor 6 in the case of this example, The thyristor 14 by which a positive - 
electrode side is connected to the other end of this charge resistor 20, The breaking resistor 15 by which an end is 
connected to the cathode side of this thyristor 14, A positive-electrode side is connected to the other end of this 
breaking resistor 15, it has three diodes 23 by which a cathode side is connected to the feeder 1 1 of each phase of said 
motor, and the gate circuit which used the pulse transformer 19 is connected to the gate electrode of a thyristor 14. In 
this circuit when a motor 10 needs to be braked If the gate circuit of a thyristor 14 is made to turn on after stopping 
ignition of the splid-state-switching component 7 of the inverter section and suspending inverter actuation, since a 
thyristor 1 4 wilt flow, The circuit of the feeder 1 1 - > middle node 9 -> flywheel diode 8 -> charge resistor 20 -> 
thyristor 14 -> breaking resistor 15 -> diode 23 -> feeder 1 1 is formed, a breaking resistor 15 generates heat, energy 
absorption is carried out and brakes are applied to a motor 10. Thus, according to the gestalt of this operation, since the 
flywheel diode 8 of the 1st solid-state-switching component 7 of a positive-electrode side arm was made to substitute 
for the diode group 12 of the positive -electrode side arm of the 2nd rectification section 13 of drawing 1 , it will 
contribute to a miniaturization and low cost-ization. While the snubber capacitor 17 is always charged and this circuit 
also controls dv/dt of the inverter section through the charge resistor 20 as said explanation, in order that diode 23 may 
prevent direct penetration of dv/dt from the inverter section, it stops moreover, producing the defect short circuit by the 
dynamic brake circuit during inverter actuation. 

[0008] Drawing 4 is replaced with the circuit which used the pulse transformer 19 as a gate circuit of the thyristor 14 of 
the circuit of drawing 3 , the example using the photo coupler 22 which consists of a photodiode and a photo thyristor 
is shown, since others are the same, the same sign is given to the same part and explanation is omitted. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the gestalt of 1 operation of the semi-conductor inverter equipment with a 
dynamic brake circuit by this invention. 

[Drawing 2] Drawing 1 is drawing showing the semi-conductor inverter equipment which has a different thyristor gate 
circuit. 

[Drawing 3] It is the circuit diagram showing the modification of drawing 1 . 
[Drawing 4] It is the circuit diagram showing the modification of drawing 2 . 
[Drawing 5] It is the circuit diagram of equipment conventionally. 
[Description of Notations] 

I Three-Phase-Circuit AC Power Supply 
2, 12, 23 Diode; 

3 Three-Phase-Circuit Bridge Circuit 

4 Positive Electrode of Output of Three -Phase-Circuit Bridge Circuit 

5 Negative Electrode of Output of Three -Phase-Circuit Bridge Circuit 

6 Smoothing Capacitor 

7 Solid-State-Switching Component (Power Transistor) 

8 Fly Wheel Diode 

9 Middle Node 

10 Motor 

I I Feeder 

1 3 Three-Phase-Circuit Bridge Circuit 

14 Semi-conductor Braking Switch (Thyristor) 

1 5 Breaking Resistor 

16 Snubber Resistor 

1 7 Snubber Capacitor 

18 Snubber Circuit 

19 Pulse Transformer 

20 Charge Resistor 

2 1 Charge Circuit 

22 Photo Coupler Which Consists of Photodiode and Photo Thyristor 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to malfunction prevention of the dynamic brake circuit of the motor 
driven with the inverter equipment which consisted of solid-state-switching components. 
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PRIOR ART 

[Description of the Prior Art] The method called the dynamic brake to which is made to suspend actuation of an 
inverter, short-circuits the power generated in the feeder of the motor which rotates by inertia with a breaking resistor, 
is made to consume as heat energy, is made to carry out energy absoiption, and braking is applied in order to stop in an 
emergency the inverter drive motor represented by a permanent magnet type synchronous motor etc. is used. Drawing 5 
is the circuit diagram of the brake gear of the conventional inverter drive motor. In drawing, the end of the smooth 
resistor 27 is connected to the positive electrode 26 of the output of a bridge circuit which connected six diodes 25 to 
three-phase-circuit AC power supply, and the smoothing capacitor 29 is connected between the other end of this 
smooth resistor 27, and the negative electrode 28 of the output of a bridge circuit. 3 sets of groups, which carried out 
two-piece series connection of the solid-state-switching components 30, such as a transistor and a thyristor, to 
juxtaposition are connected in this smoothing capacitor 29. It connects with the feeder 32 of a motor 31, and the middle 
node of this solid-state-switching component 30 drives a motor 3 1 with the phase according to the switching timing of 
the solid-state-switching component 30. On the other hand, in order to apply braking to this motor 3 1 , the series circuit 
of the thyristor 34 and breaking resistor 35 which are the three -phase-circuit bridge rectifier circuit of the diode 33 
connected to the feeder 32 and a semi-conductor braking switch is prepared. The snubber circuit which carried out the 
series connection of the snubber resistor 36 and the snubber capacitor 37 is connected to this thyristor 34 and 
juxtaposition. In drawing, a bias capacitor and 4 1 are bias resistors and the photo coupler to which the current-limiting 
resistor for ignition and 39 change from a photodiode and a photo thyristor in 38, and 40 all constitute the ignition 
control circuit of a thyristor 34. If one photodiode of a photo coupler 39 is made to emit light while stopping the flow 
of the solid-state-switching component 30 and stopping the electric supply to a motor 3 1 and a photo thyristor is made 
to ignite in electric insulation, in order to carry out the emergency stop of the motor 3 1 , since a signal will be impressed 
to the gate of a thyristor 34 in equipment such conventionally, a thyristor 34 ignites and flows. The electrical and 
electric equipment which was generated from the motor 3 1 by this and sent to the feeder 32 flows with diode 33, a 
thyristor 34, a breaking resistor 35, diode 33, and a feeder 32, and exoergic absorption is carried out with a breaking 
resistor 35. A motor 3 1 will be quickly braked by this. However, it set to equipment conventionally, in the switching 
operation of the; solid-state-switching component 30 at the time of inverter operation, when electrical-potential- 
difference rate-of-change dv/dt was too large, the rise rate of critical off -state voltage of a thyristor might be exceeded, 
the break through of the photo thyristor and thyristor 34 of a photo coupler 39 might be carried out, and between 
inverter outputs (i.e., between feeders 32) might be connected with not requiring braking too hastily. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, in this invention, the charge circuit which always charges a snubber 
capacitor between the positive-electrode sides of a semi-conductor braking switch was established in the brake gear of 
the inverter drive motor which ignites a semi-conductor braking switch, short-circuits between the feeders of said 
motor, and absorbs energy with a dynamic braking resistor at the time of braking of the inverter drive motor driven 
with the switching output of a current which rectified the alternating current and carried out smooth with the smoothing 
capacitor the positive-electrode side of a smoothing capacitor. Therefore, it is lost that electrical -potential-difference 
change dv/dt of the inverter section is impressed to a semi-conductor braking switch, and malfunction of a semi- 
conductor braking switch can be prevented. Therefore, a snubber circuit can be simplified, and since components with a 
low dv/dt tolerated dose can be used, price reduction of equipment can be aimed at. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, conventionally, according to equipment, big 
electrical-potential-difference change dv/dt might be produced by actuation of the solid-state-switching component of 
an inverter, the break through of the semi -conductor braking switch might be carried out by impression of the big 
electrical-potential-difference change dv/dt, and between inverter output lines might be short-circuited. In order to 
prevent this, capacity of a snubber circuit had to be made into sufficient thing to control electrical-potential-difference 
change dv/dt, and the sufficiently big semi-conductor braking switch of the rise rate of critical off-state voltage had to 
be chosen. For this reason, the circuit was enlarged and complicated and there was un -arranging [ that components cost 
went up ]. Thenj this invention aims at offering the brake gear of the safe inverter drive motor with which electrical- 
potential-difference change dv/dt produced by actuation of the solid-state -switching component of an inverter is not 
impressed to a direct semi-conductor braking switch. 
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